Viruses and clinical samples
Influenza virus isolates were propagated in 9-11 day-old embryonated chicken eggs at 33°C for 48h and then aliquoted and stored at 70°C until use in the FDA Center for Biologics Evaluation and Research. Virus infectivity was determined by plaque assay using MDCK cells or 50% egg infectious dose (EID 50 
Reverse transcription PCR
Viral RNA was extracted directly from allantoic fluid or cell culture supernatants with QIAamp Viral RNA Mini Kit (QIAGEN, Valencia, CA). The purified RNA was quantified using a NanoDrop UV spectrometer (NanoDrop Technologies, Inc., Rockland, DE). Viral RNA was first transcribed into cDNA using a SuperScript III First-Strand Synthesis System for RT-PCR (Invitrogen) according to the manufacturer's instructions. The cDNA was then used as a template for RT-PCR. To evaluate capture oligonucleotides in the nanomicroarray assay, PCR primers sets for amplification of HA, NA, and M genes of H2N2, H7N2, H7N3 and H9N2 were designed and are listed in Technical Appendix Table 1 . The PCR products (size: 1747 bp, 1335 bp, and 1015 bp) of three gene segments were amplified simultaneously for these viral subtypes. In addition, a universal primer set previously reported to amplify all eight gene segments was modified by adding a 13 bp in length of flanking sequence (5-ACGACGGGCGACA-3) at the 5 end of each primer to enhance the annealing temperature and achieve high fidelity and yield in PCR amplification. Reverse transcription (RT) was performed with a uni12 primer SuperScript 
Nanomicroarray printing and testing of samples
The printing solution contained 50 mM sodium phosphate at pH 8.5, 65% Pronto solution, 0.05% SDS, 0.01% glycerol, and 5 μM capture oligonucleotides. Four to five captures were prepared individually or mixed for identification of a typical gene segment. The nanomicroarray format was designed and the capture oligonucleotide array printed on CodeLink Activated slides in a double-or triple-spot format using an OMNIGrid Accent printer (Genomic Solutions Inc., Marlboroug, MI). Each slide contained 10 identical sub-arrays segregated by a hybridization gasket, thus allowing simultaneous testing of 10 samples per slide. Aqueous DNAconjugated gold NP-probe and silver staining solutions were purchased from Nanosphere Inc (Northbrook, IL, USA). One μL of 1× to 10× diluted PCR products was used as template in nanomicroarray assay, RNA/DNA samples and 10 nM of the intermediate oligonucleotides were mixed in 100 μL of the hybridization buffer containing 5×SSC, 0.05% sorbitan mono-9-octa decenoate poly(oxy-1,1-ethanediyl), 0.05% Tween-20 and 40% formamide, applied to the nanomicroarray and incubated for 30 min at 40°C with orbital shaking at 500 rpm. PCR amplicons were denatured at 95°C for 5 min and cooled on ice for 2 min before being loaded on to the array. After three washes with wash buffer A (0.5 N NaNO 3 , 0.01% SDS and 0.05% Tween-20) and one rinse with wash buffer B (0.5 N NaNO 3 ), the universal nanoparticle (NPs) probe was added to the slide and incubated for 30 min at 40°C. Slides were subsequently stained with the Silver Enhancer A and B solutions for 5 min at room temperature. The light-scattering signal produced by silver-enhanced gold NPs was captured using a photosensor and converted to a TIFF image using a Verigene reader for analysis of the nanomicroarry assay data described previously. The resulting TIFF images were analyzed using GenePix Pro 7 software (Molecular Devices, San Francisco, CA). N22f  N2  PCR  TCAGGGAGCAAAAGCAGGAG  N22r  N2  PCR  AGTAGAAACAAGGAGT  H7273f  H7  PCR  CATTCATTGCTTGTGTGCT  H7273r  H7  PCR  TCTCAAACTATATACAAAT  N72r  N2  PCR  ATAGGCATGAAATTGAT  N7292f  N2  PCR  CAGGAGTGAAAATGAATC  N22r  N2  PCR  AGTAGAAACAAGGAGT  H7273f  H7  PCR  CATTCATTGCTTGTGTGCT  H7273r  H7  PCR  TCTCAAACTATATACAAAT  N72r  N2  PCR  ATAGGCATGAAATTGAT  N7292f  N2  PCR  CAGGAGTGAAAATGAATC  N92r  N2  PCR  ATAGGCATGAAGTTGAT  N73f  N3  PCR  GAATCCAAATCAGAAGATAATA  N73r  N3  PCR  TACTTGGGCATAAACCCAAT  H92f  H9  PCR  GTTCCTGTGACACATGCCAAAG  H92r  H9  PCR  AAGGCAGCAAACCCCATT  N22f  N2  PCR  TCAGGGAGCAAAAGCAGGAG  N22r  N2  PCR  AGTAGAAACAAGGAGT 
